Improved angiogenic potency by implantation of ex vivo hypoxia prestimulated bone marrow cells in rats.
Therapeutic angiogenesis can be induced by local implantation of bone marrow cells. We tried to enhance the angiogenic potential of this treatment by ex vivo hypoxia stimulation of bone marrow cells before implantation. Bone marrow cells were collected and cultured at 33 degrees C under 2% O(2)-5% CO(2)-90% N(2) (hypoxia) or 95% air-5% CO(2) (normoxia). Cells were also injected into the ischemic hindlimb of rats after 24 h of culture. Hypoxia culture increased the mRNA expression of vascular endothelial growth factor (VEGF), vascular endothelial (VE)-cadherin, and fetal liver kinase-1 (Flk-1) from 2.5- to fivefold in bone marrow cells. The levels of VEGF protein in the ischemic hindlimb were significantly higher 1 and 3 days after implantation with hypoxia-cultured cells than with normoxia-cultured or noncultured cells. The microvessel density and blood flow rate in the ischemic hindlimbs were also significantly (P < 0.001) higher 2 wk after implantation with hypoxia-cultured cells (89.7 +/- 5.5%) than with normoxia-cultured cells (67.0 +/- 9.6%) or noncultured cells (70.4 +/- 7.7%). Ex vivo hypoxia stimulation increased the VEGF mRNA expression and endothelial differentiation of bone marrow cells, which together contributed to improved therapeutic angiogenesis in the ischemic hindlimb after implantation.